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which will be a maximum when c* — a 8 — ab— 0, or c s =a(a + 6). 



Q. E. D. 



96. Proposed by WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematics and Astronomy in Ohio State 
University, Athens, Ohio. 

At each point of a parabola is described the rectangular hyperbola of a four-pointic 
contact; prove that the locus of the center of the hyperbola is an. equal parabola. 

Solution by the PROPOSER. 

The curve having four-pointic contact with the parabola y s —4ax . .(1) 



is y*-4ax-Myy'-2ax— 2ax'y=Q. 



•(2), 



or, -4\a s x i +4aXy'xy+(l—Xy' 2 )y i -(4a + Sanx')x + 4a\xy'y-4a i \x' i =0..(3). 
If this be an equilateral hyperbola, 

4Xa s =l—Xy'\ or X=l-±-(y' s '+4a s ) (4). 

Substituting this in (2) and reducing, 

ax*~y'xy— ay* + (4a s +y' s +2ax')x— x'y'y + ax' i =Q (5). 

The center of this is given by 
z=-(y a + 8a ! )/4a....(6), y=y'. . . . (7). (V , ?/) being on (1), y'"-=4ax' . . . .(8). 
Eliminating x', y from (6), (7), and (8), we have the required locus, 
y- , =—4a(x+2a) (9). 

96. Proposed by W. F. BRADBURY, A. M„ Head Master, Cambridge Latin School, Cambridge, Mass. 
Isosceles triangles are constructed externally on the three sides of a triangle as bas- 
es, with the angles at the bases each 30°. The triangle formed by joining the remote ver- 
tices (the 120° vertices) of these isosceles triangles is equilateral. [Geometric — not Trig- 
onometric — solution.] 

Solution by J. X. ELL WOOD, A. M., Principal of Colfax School, Pittsburg, Pa. 

The vertices 0, 0,, 2 , of the isosceles triangles are the centers of equi- 
lateral triangles described on the sides 
ofyl.BC. Circumferences passed about 
these triangles intersect in a point, P. 

Let P be the intersection of the 
two circles, AFC and CEB. Join AP, 
BP, and CP. Since APCF is inscribed, 
lF+ / APC=1S0°. But Z F=60°. 

.-. lAPC=120°. 

Similarly, Z CPB=120°. 

.-. IAPB=120°; and IAPB+ 
ID--=1S0°. 

,\ APBD is inscribed, and P is in 
the circumference of ABB. Q. E. D. 

Lines that join the centers of intersecting circles bisect the common 
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chords and the intercepted arcs. .\ arc HP=h arc AP, and arc PK—l arc PC. 
.-. arc HPK=i arc APC. But arc APC measures LF— 60° at circumfer- 
ence ; therefore HK, its half, measures an equal angle at the center, and Z 2 — 
lF—&)°. Similarly, £0 1 may be shown— /£, and iO—£D. Since equi- 
angular triangles are equilateral, 00 1 0^ is equilateral. Q. E. D. 

Solved in a similar manner by O. I. HOPKINS, E. B. HONEY, J. SCHEFFEB, C. A. JONES, and 
O. B. M. ZEBR. 



CALCULUS. 

73. Proposed by MOSES COBB STEVENS, A. M., Professor of Mathematics, Purdue University, Lafay- 
ette, Ind. 

/}» 
log(l +tanx)dx. 
a 

I, Solution by G. B. M. ZEEE, A. M., Ph. 0., Professor of Science, Chester High School, Chester, Pa. 

log(l + tan»)cfa= I log[l+tan(iw— x)]dx— I log! 1 + - )dx 

o J o *? o * l + tanx / 

.•. 2 j "* log(l-f tan»;)dx= ( *" Iog2.rfx^}7rlog2. 

/Jir 
log(l + tam-)cfo=i>Hog2. 
o 

(See Todhunter's Integral Calculus, Art. 51, page 66.) 

II. Solution by T. A. CLARE, of the Senior Class, Purdue University, Lafayette, Ind. 

/log(l 4 tanxW:u= f logititnix -i-ta.iix)dx= I log = ' 
o ^ o ^ COStTTCOSX 

r\" pi* pi* 

= I log sec};im--f- I sm(iir + x)dx — I log cosz<fo = £;r]ogi/2. 
•' o J o J 

/■*> /*4' r 

To prove I log sin(£r + x)dx— I log co$xdx=*Q. Put }*+£ = #. and 
*' o *^ o 

logsin(|T + .r)rfx= I log siniWfl, and I logcosxrfx 



